wo 2021/023320 A1 |0 0000 KRN 00U 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

World Intellectual Propert J
(o wer Orgmiation 2 0 O 0 0 O O T

International Bureau % (10) International Publication Number

WO 2021/023320 Al

(43) International Publication Date
11 February 2021 (11.02.2021) WIRPOIPCT

(51) International Patent Classification:
C04B 41/68 (2006.01)

(21) International Application Number:
PCT/CZ2020/000027

(22) International Filing Date:
09 June 2020 (09.06.2020)

(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
PV 2019-512 06 August 2019 (06.08.2019) (V4

(71) Applicant: FIRST POINT A.S. [CZ/CZ]; Bménskd
4404/65a, 69501 Hodonin (CZ).

(72) Inventors: CHLANDOYA, Gabriela; Jana Zizky 500,
51724 Borohradek (CZ). SPANIEL, Petr; Boz. Némcové
61, 51771 Ceské Mezifici (CZ).

(74) Agent: SKODA, Milan; Nahofanskd 308, 54901 Nové
Meésto nad Metuji (CZ).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL,CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE,LR, LS, MW, MZ, NA,RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:
—  of inventorship (Rule 4.17(iv))

Published:
—  with international search report (Art. 21(3))

(54) Title: PLASTER TREATMENT COMPOUND

(57) Abstract: A plaster treatment compound, in particular a compound for reinforcing waterproof plaster treatments containing water
glass, which contains 20 to 69 wt% of an aqueous solution of potassium silicate, 20 to 59.9 wt% of aqueous lithium silicate solution,
10 to 20 wt% of octyltriethoxysilane, and 0.1 to 1 wt% water glass stabilizer.



WO 2021/023320 PCT/CZ2020/000027

Plaster treatment compound

Technical Field

The invention relates to a compound for the treatment of plaster, in particular

to a compound for reinforcing waterproof plaster treatments containing water glass.

State of the Art

From current technology a wide range of means for improving the surface
properties of plaster are known, with their composition being related to the
composition of the plasters, in particular to the type of their binders.

Acrylic plasters contain a synthetic resin binder, thanks to which the plasters
are hard, tough and water-repellent. Their main disadvantage is, in addition to less
resistance to dust adhesion, lower thermal stability and weak anti-fungal effects, their
especially pocr vapour permeability.

The binder of silicate plasters is made of potassium water giass, thanks fo
which they have excellent vapour permeability and can be used for all types of
thermal insulation systems. Their disadvantages include less flexibility and water
repellency.

In addition to these modern plasters, lime plasters are used on older and
historic buildings. Their problem is gradual degradation, which can be physical
{(moisture changes, mechanical influences) and biological (influences of plant roots,
microorganisms), bul especially chemical, which consists of the decomposition of
calcium carbonate as the main hardening product of lime mortars and plasters.

The reinforcement of plasters can also be carried out by painting with water
glass. The disadvantage of the known solutions using water glass is that after their
being used, often the surface layer of the plaster hardens and separates from
the substrate.

From the patent document CZ PV 1988-8934 a facade paint is known based
on acrylate and styrene acrylate, methyl-siloxane and siloxide and water glass up to
10 wt%. The fillers are limestone and pigments. This paint is not sufficiently vapour
permeable due to its organic base. The paint repels water, but is not suitable for
remedial treatment of older plaster.
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From a further patent document CZ PV 1991-1916 is known a paint for plaster
based on limestone, potassium water glass, colloidal silicon dioxide, silicones,
siloxanes and pigments. This paint does not have good vapour permeability and
once again is not suitable for remedial treatment of cider plaster.

From patent document CZ 279049 is known a painting substance that consists
of potassium water glass with a content of 5 o 15 wi% of silica, 5 fo
15 wt% 50% styrene acrylate dispersion, 20 to 30 wit% of limesione, dolomite,
magnesite or mixtures thereof, 10 to 20 wt% of aluminium silicates, alkali metals,
alkaline soil and magnesium, 0.1 to 15 wt% of organic white and coloured pigments,
and 0.2 to 1 wit% hydrophobising additives based on silanes or poly-organosiloxanes.
The disadvantage of this paint is that it forms a hard layer on the plaster, which can
cause destruction of the plaster.

From the aforementioned current technology it is clear that the main
disadvantage of known current technology is that the known piaster surface
freatment substances often cause destruction of the plaster surface.

The object of the invention is o provide a plaster treatment compound which
stabilises and improves the long term surface properties of the plaster.

Princinle of the lnvention

The above-mentioned disadvantages are largely eliminated and the objects of
the invention are fulfilled by a plaster treaiment compound, in particular a compound
for reinforcing waterproof plaster treatments containing water glass, which according
to the invention is characterised by that it consists of 20 to 69 wit% of an aqueous
solution of potassium silicate, 20 to 59.9 wi% of agueous lithium silicate soiution, 10
to 20 wit% of octyltriethoxysilane solution, and 0.1 to 1 wt% water glass stabiliser.
The advantage of the compound is high resistance to degradation. The compound
has excellent anti-fungal effects as well, is environmentally friendly and harmiess {0
health and reflects UV radiation well, while not releasing any organic toxic
substances. To improve the hydrophobicising effects, a solution is added fo the
compound of octyltriethoxysilane having a silane concentration of up o 30 wi%. The
advantage is that there is no reduction of vapour permeability, anti-fungal effect and
thermal stability of the compound.
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The plaster treatment compound further contains 0.1 to 1 wit% of aqueous
colloidal silver solution, to greatest advantage having a concentration of 100 ppm.
The advantage is that it contains a solution of colloidal silver, which significantly
improves the control of fungi, viruses and bacteria.

It is to advantage that the aqueous potassium silicate solution has a molar
mass ratio of silica to potassium oxide in the range of 1.67 to 1.73, and has a density
in the range of 16850 to 1670 kg/m®. The advantage of this composition is the
excellent adhesion of the coating to the plaster and the optimisation of the chemical
bonding of the compound with the plaster.

It is to further advantage that the aqueous lithium silicate solution has a molar
mass ratio of silica to lithium oxide in the range of 3.8 to 4.1, and a density in the
range of 1100 to 1300 kg/m®. The advantage of this compound is excellent water
repellency. A further advantage is that this compound lowers the viscosity and
reduces the alkalinity, which helps the compound to achieve a deeper and more
effective penetration into the plaster surface. Lithium water glass is water-repeilent,
while covering and protecting the surface of the plaster from continuous ingress of
water and filling any pores occurring in the plaster, thus preventing the fransport of
water and salts in it

It is to advantage that the water glass stabilisers are hydrophilic alkoxy alkyl-
ammonium salls.

The main advantage of the plaster freatment compound according fo
the invention is that it simultaneously stabilises the surface of the plaster in depth and
significantly improves its properties. After hardening, the surface of the plaster
resembles classic glass, while being strong, hard, abrasion-resistant, and in addition
to water, it is also resistant to sait solutions, oils and diesel. Another advantage is that
the compound has an anti-corrosion effect on metal elements that are in contact with
the plaster. The surface of the plaster is vapour-permeable, and ensures the release
of water vapour, which may remain in the plaster or enter it by rising from the
masonry or ground. Furthermore, abrasion of the plaster is significantly eliminated.
The plaster has a smooth, glossy and washable surface. The compound is ecological
and harmless to health as well.
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Examples of the Performance of the Invention

Example 1

The compound for reinforcing waterproof plaster treatments contains 67 wt%
of an aqueous solution of potassium silicate, 21 wt% of aqueous lithium silicate
solution, 11 wi% of octyltriethoxysilane solution, 0.1 wt% water glass stabiliser, and
0.9 wt% aqueous colloidal silver solution with a concentration of 100 ppm.

The aqueous potassium silicate solution has a molar mass ratio of silica to
potassium oxide of 1.7, and a density in the range of 1660 kg/m®.

The aqueous lithium silicate solution has a molar mass ratio of silica to lithium
oxide of 4.03, and a density of 1209 kg/m®.

The water glass stabilisers are hydrophiiic alkoxy alkyl-ammonium salts, in
the form of a 98% aqueous solution of NN N N-Tetrakis (2-hydroxypropyl)
ethylenediamine.

Example 2

The compound for reinforcing waterproof plaster treatments contains 69 wit%
of an aqueous solution of potassium silicate, 20 wit% of agueous lithium silicate
solution, 10 wt% of octyltriethoxysilane solution, and 1 wt% \}vatez" glass stabiliser.

The agueous potassium silicate solution has a molar mass ratio of silica {o
potassium oxide of 1.67, and a density in the range of 1650 kg/m?®.

The aqueous lithium silicate solution has a molar mass ratic of silica to lithium
oxide of 3.8, and a density of 1100 kg/m®.

The water glass stabilisers are hydrophilic alkoxy alkyl-ammonium salis, in
the form of a 98% aqueous solution of N, N, N ', N'-Tetrakis (2-hydroxypropyl)
ethylenediamine.

Example 3

The compound for reinforcing waterproof plaster treatments contains 68 wi%
of an aqueous solution of potassium silicate, 20 wt% of agueous lithium silicate
solution, 10 wt% of octyltriethoxysilane solution, 1 wi% water glass stabiliser, and 1
wi% aqueous colloidal silver solution with a concentration of 100 ppm.
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The aqueous potassium silicate solution has a molar mass ratio of silica to
potassium oxide of 1.73, and a density in the range of 1670 kg/m®.

The aqueous lithium silicate solution has a molar mass ratio of silica to lithium
oxide of 4.1, and a density of 1300 kg/m°.

The water glass stabilisers are hydrophilic alkoxy alkyl-ammonium salts, in
the form of a 98% aqueous solution of N,N,N N-Tetrakis (2-hydroxypropyl)
ethylenediamine.

Example 4

The compound for reinforcing waterproof piaster treatments contains 62 wi%
of an aqueous solution of potassium silicate, 20 wt% of aqueous lithium silicate
solution, 10 wt% of octyltriethoxysilane solution, and 1 wt% water glass stabiliser.

The aqueous potassium silicate solution has a molar mass ratio of silica 1o
potassium oxide of 1.69, and a density in the range of 1655 kg/m?®.

The aqueous lithium silicate solution has a molar mass ratio of silica to lithium
oxide of 4.05, and a density of 1250 kg/m®.

The water glass stabilisers are hydrophilic alkoxy alkyl-ammonium salts, in
the form of a 98% aqueous solution of N,N,N N'-Tetrakis (2-hydroxypropyl)
ethylenediamine.

Example 5

The compound for reinforcing waterproof plaster treatments contains 20 wi%
of agueous potassium silicate solution, 59.8 wi% of aqueocus lithium silicate solution,
20 wt% of oclyltriethoxysilane solution, 0.1 wi% water glass stabiliser, and 0.1 wt%
aqueous colloidal silver solution with a concentration of 100 ppm.

The aqueous potassium silicate solution has a molar mass ratio of silica fo
potassium oxide of 1.69, and a density in the range of 1660 kg/m®.

The agueous lithium silicate solution has a molar mass ratio of silica to lithium
oxide of 4.01, and a density of 1150 kg/m®.

The water glass stabilisers are hydrophilic alkoxy alkyl-ammonium salts, in
the form of a 98% aqueous solution of N,N,N' N-Tefrakis (2-hydroxypropy!)
ethylenediamine.
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Example 6

The compound for reinforcing waterproof plaster treatments contains 20 wt%
of agueous potassium silicate solution, 59.9 wt% of aqueous lithium silicate soiution,
20 wit% of octyliriethoxysilane solution, and 0.1 wt% water glass stabiliser.

The aqueous potassium silicate solution has a molar mass ratio of silica to
potassium oxide of 1.68, and a density in the range of 1662 kg/m®>.

The aqueous lithium silicate solution has a molar mass ratio of silica to lithium
oxide of 4.03, and a density of 1211 kg/m®.

The water glass stabilisers are hydrophilic alkoxy alkyl-ammonium saits, in
the form of a 98% aqueous solution of N,N,N N'-Tetrakis (2-hydroxypropyl)
ethylenediamine.

Industrial Application

The plaster freatment compound according to the invention can be used for
the surface treatment of plaster, in particular for the renovation of old plaster and for
the renovation of plaster on damp walls.



WO 2021/023320 PCT/CZ2020/000027

Patent Claims

1.

A plaster treatment compound, in particular a compound for reinforcing
waterproof plaster treatments containing water glass, characterized in that it
contains 20 o 69 wt% of an aqueous solution of potassium silicate, 20 to
50.9wt% of aqueous lithium silicate solution, 10 to 20 wi% of
octyltriethoxysilane solution, and 0.1 to 1 wt% water glass stabiliser.

The plaster treatment compound according to claim 1, characterized in that it
further comprises 0.1 to 1 wt% aqueous colioidal silver solution.

The plaster treatment compound according to claim 2, characterized in that
the agueous colloidal silver solution has a concentration of 100 ppm.

The plaster treatment compound according to any one of the preceding
claims, characterized in that the aqueous potassium silicate solution has a
molar mass ratio of silica to potassium oxide in the range from 1.67 to 1.73.
The plaster treatment compound according to one of the preceding claims,
characterized in that the agueous potassium silicate solution has a density in
the range from 1650 to 1670 kg/m°.

The plaster treatment compound according to any one of the preceding
claims, characterized in that the agueous lithium silicate solution has a molar
mass ratio of silica to lithium oxide in the range from 3.8 to 4.1.

The plaster treatment compound according to any one of the preceding
claims, characterized in that the aqueous lithium silicate solution has a
density in the range from 1100 to 1300 kg/m?>.

The plaster treatment compound according to any cone of the preceding
claims, characterized in that the water glass stabilisers are hydrophilic alkoxy
alkyl-ammonium salts.
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